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ABSTRACT 
PROBLEM TO BE SOLVED: To solve such 
clock pulse edge up to a shift pulse output is 
configuration using a D-FF is employed for 
only the circuit scale but also the power consumption 
SOLUTION: In the shift register with a level shift 
stage is composed of an OR gate lln for receiving 
the preceding stage as one of the inputs, a level shifter 
the levels of the clocks CK, XCK in the 
operation in response to the output signal ENn of 
AND gate 13n for ANDing the output signal 
level-shifted clock CK, and outputting the output pul 
own stage and a transfer pulse Qn to the next 
give it to the OR gate lln as the other input at the 



evefy 



ENn 



\ same 



BEST AVAILABLE COPY 



problems that a response time from a 
lengthened when a circuit 
transfer stage, and not 
increase as much, 
function, each transfer 
pulse transferred from 

12n for shifting 
state permitting level shift 
the OR gate lln, and an 

of the OR gate lln and the 
.lie as a shift pulse to 
via a buffer 14n, to 
time. 
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(57) mm 

mm] #G2iar«tlCD-FFS:ffl^fc0K«lJS!c* 

-l*-*OAA<!:-r-50Ry-hl 1 ni, dOOR 
y-M 1 n©m^ffl#ENn»rjSSbT^^->7h 

**s7b'i'&l"VH'79 1 2 nt, ORy-Mln 
OtH*fl#ENni:l"<;U->7 h&CD^Dy^CKtcD 
•C-©ffl^/1^X*g©O->7h/i;UX0 
UTni$«fctfA , y7 7 1 4 n£frbT&©'ME><E2!> r W 
XQntLTta^T-SttfelC. OR^- b 1 1 n 
bT^O«6^0A*tLT4A*ANDy-M 3 n t 
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[aaa#©«B] 

Hjafcttffi t ft r> X z a v V ffi#© -> 7 b? * 

«^£SS©->7 h/wxfc<fctf#a^©<&£/wx<i: 10 

[»#«2] MEORy-K flSt2U^;i/->7^*5<k 
tfttEANDy-Mi. fHUh^S^fcioTaa 

*nTt»*£4 «ttflt£ r*««a i e«©->7 h us? 
tteaa*©*a**fHittTatt-r 20 

&tr*¥ffilS* i £ Aft b . 
ttESBa»**±tfttE#¥e»*©il>fc< i*>-# 
Ojt**ft«*ra5'7 h *©#«»**, 

aa^&aaanafca/w* *-#©** t-r*oR 
y-ht. 

taeoRy- h©tt#«^fc&«UTW > <;i'>'7 b»f£ 

5Jfifctta<hftc>T?n^ffi^©l^;U£v:7 hTS 

tUEORy-HCDtt}*«#i:«9feV'^'>7^TU'^ 30 
->7h£nfc?n>;/*fi*ti:©a8«£i:!3, *©ffl* 

uxm^-r-sttfetc. 'UEORy-McwuT-tflDtt 
[H*«4] «iEsiuuniX«j:cnin&ievnk««( 

-rsa#Jg 3 E«©a*aB. 
[»*Jfi5] ttE->7hU5?**tt, I0EMMMW 
«h?>5?X*. tt£SBE»**J:ZmE*¥C»* 40 

ft&ttzmxm 4 Ea©£*gB. 
ntaa6] 'MB*5««sn*fc»/w;*<&-j5f© 

A*tT50Ry-ht. 

ttEORy- hoffl*«^KJE:»bTl/^->7 h»ff 
'vrB&a&fc&TsT^D y 9ft*© 1/^*3/7 KTS 

MEORy- hom*«#tUE^;pe/7^Tu^ 
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bTffi^-r-SttfelC. «EORy-hK:»lxT*Otfl 
#©A*£LT4A*ANDy-h£*&*W'*-5tefc 

a*uT&*a*aaft bet* c tzftrntTz** 

A^tTSORy-ht, 

H&EORy-h©ffi#ft#toSgbTftf1M*E£fcoT 
?0>y?ft#©l^;|/£->7 ht41/^;i'->7i'i, 

ttEORy- houaaafcEEW'ui'S^.-eww 
^#$aa©->7 h/^7.*3it/;^a^©te2i/^i'Xt 

UTffl^-r^ttfclC. jfflEORy-HCttUT-?-©^ 

fyzmm®. t Tft s *> 7 hu -77. * sffl nTjtaE* * 

aa ux&aa saa* jwrr « - 1 

a*aa. 

t£91©i¥a&tt«] 
10 0 0 1] 

[^©«T£i£ffi#if] *mWii* ->7hU-77*9ii 

sa«j^Ea**«"r**>i5->^T-A*«ki«Mt«* 
3Bcnt«. 

[0 0 0 2] 

i«*©a«] a*aa, «*.tf«a**aa£bT.' 

««j&*fTMttfcEB3*ifcB*«£MW*fc«e>©E» 

iiK«. iijgfie<t^-©s« (aa/^;w ±k— 
icaa ut** v»*>**B»0RHra**a««B*« 
a*. i©a»08&-#sasa*aBT«. a-sb i c 
is> &m>l«t t l ffl^©fi«jaEaa vkmnulkw 

aa>"WS, **©Bft&M&miEEa«i'*WK: 

aa-rs^a****. 

[0 0 0 3] -«iLT, 

li«au ftato>S4-A£n**¥9o>.y?Hc klCO 

vvcttaajE««i/*»©*s*¥***yfcaau 
fe^->7^ Tig«jE«« u^jucaa-r saaatg 
|[o o o 4] *©&©. aaiaa— »aaaa*aaT 

^•>7haa*»"3S/7hUyx^Sr«V>TV»fc. C 
Qis«W7 h«ffi#^->7 M/S?X^©ffi*a*H8 

irs-r. c:th naa©fc£a (wjmr) ©a 
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[0005] mm(n-im) *»6du»sn*ca/i;p 

D-FFtiSt*) 1 0 1 nlC*ft>T-?-©DA7j£LT4 
^.etl-Sttt)^, ANDy-M 0 2n*<ti;ORy 
-MO 3 n\ZttLT*tl*><D&-l3<D\j]tLr5Z. 
6n«. D-FF 1 0 1 n©QW7J«:. A*>y7rl04 
n^^UTeSIA^XQntUT^a (n + lS) K« 
feSn^tttl:, ANDy-h 1 0 2 n*3ctu:oRy 
-h 1 0 3 nfc»LT*ft&©#tt#©AA&UT-£*. 10 

[0 0 0 6] ANDy-M0 2n©[li^/WXligS 
O* s P^3E/1>»l'7.0UTni:^:S. ORy-hl0 3n 
©ttiTJte. V^)]/ : s79 1 0 5 n\ZMhTZ\tl*V<>)V 
->7 hftfppng^ffitS-e-Sfci&OONiWW/^Xi: 
UT#^f>n-5. WVl->79 1 0 5 nlCte. 7£xf 
^Low ((gW^JWT^X-f^) CDUt^K/^X 

i/CK, xcKmens. cns^ny^cK. x 

CKtl filESIIO^n'^Hck (I3ffl©7n 20 
y£i5«fctfi£«©7n<;/?) T**. 
[0 0 0 7] l"*UI/->7* 1 0 5 nte. ORy-hl0 

3 n a> & on^jw/i^x^x. ens £ U^;p->7 

hIMMttB&ttBtfcD. ny*H 
ckt*3?ny^CK, XCKSrfS«ffiJgti©^D^ 
^CWHEJft (Kf->7H ITD-FFlOln 
lC*fLT*-©7D-;/7 (CK) AAtLT4x.5. ng 

[0 0 0 8] W:, ±mmi&<Dlj£*M\Z%Z>U'<)\'i'7 30 

Itt^-rs. fcfc. 09©^-f 5>y^'V-Mc«. n- 
l©g~n+ lBkBOftSSOffl^O^-f 3>^P1«*»* 

[0 0 0 9] n- l©§rt><=>fcsl/'UI/7Qn- 1 7$<A?J 

an. m*«oRy-no3SiLTi'^->7j'i 

0 5 n\ZONMWn)l>XtLT5-Z.*>nz>Z\t\Z£Q. 
ftO. fiMHR«0*ny*CK, XCK£i««jEigti 40 
D <y 2? CKHD-F F 1 0 1 nlC-^©CKA*i:LT4 

*.£n*>, 

[0 0 1 0] C&WXQn-lttPlttlC. D-FF1 
0 1 nlC#l/T"€-ODA*tUT4*.6*l*. 
D-FF 1 0 1 n©QW7JFFn*<7Dy7CK©3i-£ 

Er)*>6*u^;p (kt. "h" u*wtBT) tea 

HOD-FF 1 0 1 nOQtH*FFn*»ORy 
— hi 0 3*iibTl/^l/->7^ 1 0 5 nKONWIP/1 50 
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>7CK. XCKC»T6U^l'*lft»fP*Wt*. 
[0 0 1 1] D-FF 10 1 nOQIUAFFniiSe 
IC, /t?7rl 0 4n*«ftbTea©*a^'«*^Qn 

tLTn + immzmmznzttb\z. ANDy-h 

1 0 2 nlCfcttiSSanS. ANDy-h l 0 2 nTtt. 
ttSA»6«)Ca^^XQn-l tD-FF 1 0 1 n©Q 
ffl*FFnfc0lia«»U|t**fr*>n*. -5-bT, £©A 

HiDy— h i o 2 nottsttibft**. aa©*¥££A- 

Jt> 7 O U T n t L X tti tl S *l 5 21 1 £ It Z> . 
[0 0 12] 

bewa^ft u «fc 5 trssiB] t ^^t. /wxeM 
i«2-r*S'7h^^5'c*v>T. &«s&awT<E2i 

U £ ©3F&3H 1 © c J: o T*k££AJU7 
uao»4»W6n3ttv»n«T**. £©jiJ£te. and 

y-h 1 0 2 n*abT*¥£a£/WXOUTn©aHg 
©SHt&oTSin*. 
[0 0 13] ttfc. ±5BlxfcO*«Kff«->7 hUS?^ 

©lHJBtU :Cfil/WXQn-l*D-FF10 

n - 1 t©HSi8[^ ANDy-h 1 0 2nTi^T*¥ 

ia>|=>. D-FF 1 0 1 nT©85£fcfg£U -t©jIM 
P$Hfc»*3-5C:t»C^-5fc*. 7n.^^CK. XCK© 
*Jif>P>fc¥-fc3ttW7> OUT n ©ffi73*T© 
^S^fM* t fi<^2><i:Vi9Ka*iabofc < , S^C, D- 
FF 1 0 1 n©^«(t«toT^©»it*WlElK«®A^lSA 

[0 0 14] ±i2«fifc:£#.T&$nfc ! b© 

t*o. ^-©awt-rst^^tt, 7o>y7(c*f-r-5.^ 

7 h/W7©ajft©lfc§ttlC«n* 

vm'hit&zvmnitnMt&^miz Lit i^p->7 h 

tMBtt#->7 h U--77^*5j;y:in«:fflV»fc«^«. 

8&#J8*ge£Jitt-r* c tic**. 

[0 0 1 5] 

[sis£#*-r*fcj&©^a] *^wic«t5'>7hi^^ 
7^a. ttRttfl^nfccaao***. (wa^sttite 

t<tl2>mm/VVX&-~J5<D\J]tT%OR / f-ht, c 
©ORy- hOtHAft^fclfcg LTlMtM*iB£fcoT* 
tj«/^«^©l'^U*->7 hT-SW^^^i. OR 

y-h©w*fi^iu^->7^T^^jvv7 hanfc 

7D-ydrff^t©»S«S-i:0. ^©ffiTJ^Sraa© 
•>7 h/^X43j;t;*a^©<E^/^7t LTttJTJ-r* 
ttfeC, ORy-hltMbT-?-©te73©A^tbT# 
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~yz*\z&^T. oRy-b\m®fr*>&%i$tiz,izm 
x7*fci^;i<->7 bWift*Jmtzft&tTzmWS^t 

*§©l/^Jl<*>7 hSbf^^rfrW ^(DU^)Viyy b'&<D9 
D7f*^ANDy-M:^. TZt. ANDy 

-bit, ORf-boatiimtis'Ol^yb'&tD'tn 

«ffitt€?->7 bUi?X?\Z> ft9F.&W<»Tk&**mi&t 
S->7hl/yX?iLTH^n5. fl/T, d©^ 

[0 0 17] 

[«9J©*;56©je!£] *^^W*ffiW^88lct3^ 

HM^fficfii^ u-op->7 bmmtfz-sy b i^z*© 

«Mit^D7^0TJi5. rcta, El®©fBfi&{t 20 
©£*{£> n-ltg, ngg, n+ IISiBOS-GjS© 
10n-l, lOn, 10n+l©***LTI()5. t 

[0 0 18] HIC^T. nSB©ISi£ai 0 ntt, 
2A7jOR.y-h 1 1 n. K;W>7^12n. 2 Aft 
ANDy- hi 3n«J:ZK/Xy77l 4n4*t4«rt 
tftoTViS. ORy-hllnli. n-lftB*6ft 
iSSSn-5lE2lAJ^Qn- 16-J©A*i:U AND 30 
y-M 3n©HJ*t«l*OA*tl/TV»*. ORy- 
M 1 n©MI*lflWENn«. K^>7?12nl: 
*fLT-e©ON$!lffllffl^. W*l/^->7MMP?Tffi& 
ttfl8tT-5fcJ6©»lf flWi LTW Sft-5 tthiZ. 
ANDy- hi 3 n{C»LT^©-7JOA7JtLT#A 

[0 0 19] K;l'i'7i' 1 2 nl:tt7? f 7*L o w 
©Uty h/^XXRESETd<^e.n*tt'blC, 
W*tfffi«flEfflH©5t»fc*tt©*ny*CK. XCK 
*t#A6n*. l/^->7^12nll ORy-hll 40 
n j6» 6 O N fMfPflre 6 ft-5 £ t J: o T U > 

K, XCK*iBi«]E«liO^D>yi7CK, XCKCUI 

;u->7 h (i^ji^si) r*. 
[0020] u^->y^{zm-i>tSMS»m 

OyUyyCK, XCK©A*Jt::O^Ttt. GBtZttZ 
X2fcIE*, i£«©tt03gLTA2>£ft<5. Tfcto*. 
l^;i>->7* 1 2 niZ\tyayyCK, XCKA«CKA 
*j, XCKA*tl/T4A6tl. K;k>7^12n- 
1, 12n+l£tt?Dv?CK, XCKtfXCKA 50 
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*. CKA7J,!:bT4-;t£ft£. Lfc^t. (n 
&) TttU'VMElMlO^Pvi'CK**, ANDy-h 

1 3 n C*f LT-e©flfi75CDA* £ LT#*. & ft* C t C 

[0 0 2 1] ANDy-h 1 3 n©i8iSfB<i#ii. iS 
©->7 b/VlXOUTntLTtiUlZtlZttblZ. O 
Ry-hl 1 nfc»lxT*0«l*CDA*tUT4*6 

QnirLT&S (n+lft) OfcaSR 1 0 n + 1 Kttlft 

ins. 

[0 0 2 2] ETF. ±™*©*5*tt*IBfc«*l'' , W 
->7 h««ft*->7 h W^^«D0»»fPfc"3V>T. EI 

2 -f 5 > yy -V - h * ffl l»T n SB 

•5>„ &*5, B2©*-f = >yy-v-hCtt. n-l§*B 

US. 

[0 0 2 3] n- lSBOCSiai On- 10>&ttttl3 
ft*fii£/rH/7Qn-lJ&<naB©<e2l&l OnCftg 
SftS. uIT, El 3 ©SSHffiHg&l'^TJ: 5 ft. n-1 
RB©fc2£Sl 0n-ld^naB©<E2iai 0 n(C(g 

,fcoTte2|/WAQn- 1 «, n - 1 SB© ->7 h/W 
XOUTn-l{C»LT«T©jin (fflEWMTd) $ 
t)^.TnaB©GiSiai 0nfc{JH&*ns. 
[0 0 2 4] fil/^WQn- l**naB©eSai 0 
n\ZX7}t*t\2>t> ORy-h 1 1 n©|&31ftm#EN 
n# "H" l^UtfcD, l">W->7* 1 2 nlC-?-©0 
NSOffld^tUT^^nsttfeiC, ANDy- hi 

3 n£-7j©A:*J<i:LT#*.<=>ftS. CfttCckfl. 
;P->7* l 2 n*<l)jf1M*a8> fip-b^;P->7 blhftim 

[0 0 2 5] ^LT, ttayyCK, XCK*t"H" 1/ 
^MZfZZt, W^sy* 1 2 ntCfcl^T, 4£«JE« 
ISOJn-yi'CK, XCK£ft®E«*I©?Py ?C 
K, XCKICU^JU->7hT*SW#fTfcft*. 
T, fei£/'WXQ n - 1 tCtt5fea>U^S3«©«F4*^JC 
SHT-5gS^*0. ^DyjrCK** "H" WOMZM 
»Ufc«lC<S2l/i;l/XQn- 1*» "L" U"^HCffl#"f 

sfcfe. *ny*CK#Ste±#sttKi'"' , w->7*i 

2 n*t#»^jg(Cft<bCltttJS^. 
.[0 0 2 6] W\s'sy5 1 0 nTW<;i/£&£ft££ 
□ y:7CK#ANDy-h 1 3 n lC-f-©ffi7j©A73<i: V 
T*)-Xe>tlZ>t> ANDy-h 1 3 ntCfc^T, ORy 
-HlnOiiia»fENn, IP%*ja^f.©eiSI/1 

wtzn. -t©sisam#^aa©->7 h/^uxouT 

bibtai^Snsttfei:. A*>y7r 1 4 n€:«T«E 
ig/'WXQniL-Gfca (n+lS) ©te^Sl 0n + 

1 (i«*ssn?>. 
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[0 0 2 7] ANDY-h 1 3 n©lfe3Iffl{§#tt:$ £ 
C. ORy- H 1 n 4ilTli»WEN n tft 
0. l"VV>79 1 2 niC-eOONSWfg^tLT. A 
NDy-h 1 3 nlC-tO-^OA^tUT^en^). 

unicto, u^i^x* 1 2 nti§i^ir»)fttKJS£ 

[0 0 2 8] VOypCKtf "H" 

"L" l"<Mzm&-tZ>t. ANDV-h 1 3 nOHS 
«Ht#, 8P^->7W70UTni«"L" U^)Utti 10 
0. ORy-M InOaifDifENnt. "L" W< 

^D-^CK, XCKWU^JUv^hEbffr^BJtEfctf 
S8<!:&3. -t©*^. ANDy-M 3 nA><=>ra:*n-y 
^CKt^UAJUXlS, iP^Oy:7CK©¥ra»J©/'? 
JPX*I©A;PX«#ai. e©C0->7 F^WOUTnt 
tTtnTjSn* <!:<!:*>£. g©©£i£A>>l'XQn <hLT 
n777l4n$16LTM (n+li) ©<£££© 1 
0n + lfCftif&$n-5. 

[0 0 2 9] I4H ±ffiHJg^!i»C»-Sl/^;i/->7 h 20 
«ffi#€T->7 HUvXiJ'KfcHT, n&I©fc2!S:10 

n £3s§tt-*fc*©A#ttfc0&#ij*©-W£^-ii8 

[0 0 3 0] H4C6l»T, Nft>*MOSh7> 
y^Qnl, Qn2lt y- h^ffiSKteiffiSnao 
MOS h7>^^Qn 1 *«y- h t K U-f >*»*a» 

5 7-IHI8S2 lSrflt^UTV^. MO S [> 5 ^X* Q 
nl, Qn 2©&7-XK:tt. tettJEStl ©£«©:? □ 
•yy-CK. XCK*^tli?nA^$nS. 30 
[0 0 3 1] ^®*U>h3 7-(Hl»S2 1 CfiHT. M 
OSh7>y^Qn2©Kl/-f>a)^. ■fWt-* 
2 2T£(E3nTS©©->7 h/WXOUTn t LTttJ 
^jSn-Stt^tC, ^777 2 3 (010n>y77l4 
ntCffiS) £liglijLTgg:©fci£A;l'XQn<i:LTn + 

1 ©sweats ion + i Kna&sns. 

[0 03 2] MOSh7>yX?Qnl, Qn20&F 

7>yx^Qpi, qp 2*^n-enj8j«snTir»«. 

MOS h7>vX^Qn 1 © K l^-f >tGND tOP^IC 40 
fi. Nft>^MOSI-7>i ? Xi'Qn3, Qn4*< 
DiL^JtC^^nTV^. MOS h?> t J7-9Qn 3©y 
-b\Z\t. Ift&frZOlZm/VlXQn - li>H >n-*> 

2 4T£<£$ftT4;te.ft*. MOSH7>^X^Qn 
4©y-hlC«. M0Sh7>y7i'Qn20HK> 

[0 0 3 3] MOS h7>i^X^Qp l©y-HT«iS 
VDDiCffilCH Pft>^MOSb7>i'Xi'Q 
p3, Qp4*tfi?«JtCj££SnT^£. MOSh5>y 
X^Qp20y-hT«jgVDD<i:©WJCtt > P^+> 50 
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WMOSh7>^X5'Qp5, Qp6aWJl£»$$ 
MOS h7>^X^Qn 2fl)l t K> (MO 
Sh7>^X^Qp2®h*K» i^iSVDDicDW 
iCtt, P7^>*JI'MOS h^v'X^Qp 7. Qp8 

[0 0 34] MO S H7>7X^Qp 3 , Qp5, Qp 
7©&y-MCte. M0Sh7>^X^Qn2OHH 
>ttJ*AK>A'-5'2 2TSe^nT4^?.n5. MO 
SH7>-/X^Qp4, Qp6W^y-h^tt, ffoWtft 
&©*&£/'WXQn- l^it^4x.e.n5. MOSh7 
>vX^Qp8©y-hic«. 7^7"Low©'Jt 
•7 h/^XXRESET^^^ns. 

[0 0 3 5] MOS F-7>vX^Qp 1 ©y- Mete. 
KWZ&PHz&lfct<ntzN^v >^MOS h 7>vX 
*Qn5, Qn 6£7>bT?o-y:7XCK##*.'E>n 
*. MOSh7>yX^Qp2©y-H:H 
J»l£aUl3njfcN?-*>*;Hi40S h7>yX^Qn 
7, Qn 8£:frLT£D..yi7CK#-$-*.iE>*"l£. MOS 
F7>y'XJ'Qn5 1 Qn 7 ©&y- bCli. ffja^S 
©e2l/^PXQn- l*<it^4A.e.n5. MOSh7> 
•7X^Qn6, Q n 8 ©&y- MCfi, MOSh7>^ 
X^Qn 2©HU"f >m**H>A*-^2 2-cste$n 

[0 0 3 6] ^IC. ±GWA0ME&Sl 0n©Ut7h 
P#. ttlhl$> X^A-mfcitfl^l/x? httflsftCD 

[0 0 3 7] (1) "JtyW 
U -fey hi*. 'Jtyh/mXXRESET^ "L" 
;H;ifc*©T. MOS h7>vX^Qp8*^>«J|i: 

T5i:. -1* >K-92 2©A7J# "H" 
ItZttib. ^©tnTjOUTnte "L" l^JMCEESn 
5. £©£££*:% ma^S£M/WXQn-l7WJ«6 

snT^s-r. -f>A-^2 4©aiM "h" i^;u© 

ttffiKifeO. JfcMOSh7>^X^Qp8^>1-5 
utTMOSh7>yX^Qn4©y-h^"H" 
)ltfi*tzlt>. MOSh7>->*X^Qn3, Qn4A<« 

[0 0 3 8] MOS h7>-^Qn 3, Qn4*It> 
-T^t. 7JU>KS 7-0882 l©MOS h7>-^X? 
Qnl, Qn2®#y-W"L" l^JPifc-Sfcisfr, 
in5M0Sh7>y'X^Qnl, Qn2tt^7^fi8t 
£-5. S^lc, MOSh7>yX^Qn5, Qn6, Q 
n7, Qn 8#;i-7#S8<i:fc 9, MOSh5>>?X^Q 
p3, Qp4, Qp5, Qp 6 -Sfc*. 
MOSh7>yX^Qpl, Q p 2 ©y- "H" W 
"Wt&O. MOSh7>yX^Qpl, Qp2ttt7 
tR&ift-S. Sfcl;:, 'J-iiv Hftlcti, MOS by>i?7- 
ZQnl, Qn 2*5«ttfMOS h7>-7X^Qp 1. Q 
p 2KlfiSi!5teflfEnfcV>. 

[0 0 3 9] (2) ttJh* 
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'J-fcy KAJUXXRESETtf "H" UtJMCtt Q , M 
OS h7>^X*Qp8#:*:7^<h;i.5d<, 

TMOS Vvy'J^Qv 7tf*>ftmz$>Z1t$>, -f 
>A-^2 2©A77# "H" l/'VMDVim&m&L. L 
fe^Tffl^OUTnli "L" U^UcfiUS^ft-S. 
[0 0 4 0] 'J-fe-;/ M^tTOc, MOSh^^X* 
Qn3, Qn4tf*>tZfttb. MOSh5>y7^Q 
nl. Qn2(i&y-M<"L" t^;i/£ftD. Ltttf 
ot^7ttffiiftS. SefC. MOS h7>^?Qn 10 
5~Qn8*<t7, MOS h 7>v ? 7,^Q p 3 ~Q p 6 
tf*>TZtz#>, MOS F7>^7^Qp 1 , Qp2© 
y-h^"H" U^t&D, MOSh7>-^Qp 
1, Qp 2te*7tt8g<i££. SSCtC. flcitlStCfc. MO 
S h7>^X?Qn 1, Qn 2*5ckt/MOS h7>> J X 
*Qpl, Qp2lC«maE^«tn^^, 

[0041] (3) x^y/^m 

££. MOS h7>v*X^Qn 3, Qp4, Qp6*^ 
7ttffi££9. MOSh7>-WQn5, Qn7W 20 

MOSF7>-^Qpl, Qp2 
fcitfMOS h7>-7^Qn 1, Q n 2 <D*7m&ifi 

* 0 V~Vp x>t?Z>t. ^D'yJCKCtff^OV, 
£ D y if X C K(Dft£E#V p p 

[0 042] Z\<Dt2. MOS h7>v J 7.^Qp 1, Q 
P2, Qnl. Qn 2 co&y- h-y-xflflSffi£V g 
s (pi), Vgs (p2). Vgs (nl), Vgs 

(n2) £TZ>£. ttlZOWmZ. 
Vgs (p 1) <Vg s (p 2) 30 
Vgs (n 1) >Vg s (n 2) 

[0 0 4 3] fifC. MOS h7>vX^Qp 1, Qp2 
*5<fctfMOS h7>vX:?Qn 1, Qn2©-y-^Xtt;** 
lttlfcStf. MOSh7>y^Qpl, Qp2. Q 
nl, Qn2\Zffitl£otTZ>nffi& I (pi), I 

(p2) , I (nl) , I (n2) fT-5t. -tn&O 

mm*. 

I (p2) >I (p 1) = I (n 1) >I (n2) 

tl£Z>. ioT, MOS h7>-/^Qp 2. Qn2© 40 

&KU"f>«BEtt "H" W<)V\Z&m-$tl2>. 

[0 0 4 4] (4) l"<)\,*s7 Kfijfm 
7Dy?CK©«JEa<Vp p, {TD'vi'XCKOtff^ 
OVt&di, Vgs (pi) , Vgs (p2) , Vg 
s (n 1) , Vgs (n 2) ©KGUi. 
Vgs (pi) >Vg s (p 2) 
Vgs (n 1) <Vg s (n 2) 
tts.Z. 

[0 0 4 5] file. MOS h7>y^^Qp 1. Qp 2 
fe«tr;MOSh7>^X^Qnl, Q n 2 OV< XVctf 50 
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lttlftW, I (p 1) . I (p2) , I (n 1) , 

i (n 2) <onmt. 

1 (p2) <I (pi) =1 (nl) <I (n2) 
tfcZ. Ufc/O^T, MOS !>7>y73'Qp2 1 Qn 

2 H l^-f >€ffi««3« "L" 1"C;|/C&&. 

T. C©HK>mjE«-1'>A*-3'2 2\Z^-dXRK^ 
ft. VDDU^ras "H" U^MZU^->y hts 

[0 0 4 6] <fc@i/WXQn- 1*< "L" 

JKC&^T. MOSh7>-^^Qn4, Qn5, Qn 
7, Qp3, Qp 5#:*:7l,Tfc. MOSH7>^ 
Qn6, Qn 8#:*>-f*GDT. MOSh5>v7.*Q 
pi, Qp 2*5<fctfMOS h7>->'X^Qn 1, Qn2 
W*7Vtmzte2>Zt\tl3.\,\ 

[0 0 4 7] &(C. £Dy£CK©ttffia<0 V, £n>;/ 
2XCK0®JE#Vp piSSt, Vgs (pi) , V 
gs ( P 2) , Vgs (nl) . Vgs (n2) ©Mfc 
tt. 

Vgs (pi) <Vg s (p 2) 
Vgs (n 1) >Vg s (n 2) 

[0 0 4 8] iS.iZ, MOSh7>-^?Qpl, Qp2 
*J«fctfMOS Vyy'JXfQn 1 , Qn 2W-1 XVtffi 
lftlfcStf, I (pi), I (p2) , I (nl), 
I (n 2) 

I (p2) >I (pi) =1 (nl) >I (n2) 
tt&Z. i7t. MOS h7>i?X$Qp 2, Qn2© 
&'Kl^f>®ffi»i "H" l^JUCft*. -?-UT. CCDK 
U-f >S£EH-f >A'-^ 2 2 IlioTSISSn. M L" 
U^;KCU^->7 hStl* (OUTn) . 

[0 049] -TSt. MOSf-7>yX^Qn3, Qn 
4 7$*:*>-r-5©-C. MOSh7>yX^Qnl, Qn2 
"L" l^Jlxh&O. dft^MOSh 
7>yX^Qnl, Qn 2 tt* 7#&ICfc-S. SSfc, 
MOS h7>y7.^Qn 5, Qn6, Qn7, Qn8*t 
t7U M0Sh7>-^^Qp3, Qp4, Qp5, 
Qp 6*^>T-SCDT, MOS K7>v 5 7v^Qp 1, Q 

p 2<a&y-s«&a< "h" i^i/t&g, citiSMO 

Sh7>^?Qpl, Qp2t>*7t4. 
[0 0 5 0] b*>U MOSh7>-7^Qp7*tt> 
-rSdtlCfcO. MOSh7>-7X?Qp2, Qn2© 
^FU-Omfi^BllllC "H" l^HefcO. ££tii2j 
OUTnli "L" WVlTfcmZtlZ. iuT. Btf. 
±5£U*:f*li:ttaB (2) tUO. ±i£Ufc[l|gSi!ffrWi 

[0 0 5 1] ±idiL;fc!Il8«f£CDl/'^>'7 h«&tf€T 
x7M^X*tt. PC^tijMOS (-7>-77,^Qp 
1 £Qp 2fci:tfQn 1 <tQn 2 cDV^5=->^<35**<a 
Sft**S2!T&aMOS h7>^X*Qp 
1 iQn H$<ttfQp2iQn2CD77f>4 ,r tt^t' 
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>7 hffijf£T-v>K$(2£#»£4Afc^©-?> WR 
h 7 > >>X * jgtf & t? * ©*# V J 7*n -fex 

C#l/TKr^-7-s;>*t*T*«. M0Sr-7> 
fWQnl, Qn2*»6»4*l^>h55-0»2 1 

[0 0 5 2] BU©«fc3K. **JS*lBfc:tt* U'Wv' 

7 bmmtt%~>y b i^x^c^-m, ea/wx© 

7Qn-liK;i/-/7 HSOi'D.^CKiO^ia 
£ANDy- r- 1 3nttoty7 h^WOUTnt 
LTWTJ-f *-©8&3I«tfJ7j£ORy-r- 1 

[0 0 5 3) attmu*. <g2§8:©6*£. oRy- 

SF5>y7,5'Qpl~Qp8, Qnl~Qn8. 2E 
00/^2 2, 2 4«J:lX/ty7r2 SOffmcB 

©/MWb*5«kr;fi?H«*7jfl;^Hn*. 

(0 0 5 4] ANDy-H3nOlU*^S 

2&/WXQ n t LTXy 7 r 1 4 n LT£©©IE 
^8 1 0 n + 1 KttlM-**lJ**8-3-0»« £ tT, <S 
2trt;i/XQn©e&*i->7 H/Ul/XOUTnOHlTj^ 
t*l/t77 7l 4 nl;:J:?T&*r3n. L-*»t>fi!*S* 
©i^JC, ->7h/^XOUTntUT»a-rS|RfcW 

7D7?CKl:Mt5v'7h/tMOUTnOttl* 

^O, ! ^S^:<t^tnag/ftti'0^7CK©U-^>' 
7^12nSftm^5. ->7Mdf^*»t)jg-rC 

[0 0 5 5] [MM] Et±ttMU!t^;U->7 K«St«g 
#€->7 hU-S>X*tt, «c*&B. #J;ttfM5!i©«la;7fc 

□ ;US*y-fe>7. (EL) ^S-ffl^fcELgjfcgS© 
^S^«r»fi£T-S->7 M/-^^, MOSS&i'Cft 

tzis? bv~;x*tzE\zmm-5ti&-z&z. 
[0056] fit,. *ftw\tz.t\p><Dmmm\zmfetsn 

**>©-?«£<. U^->7 h*tl^t3v7hU->*^ 
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T. «S**»B©*¥B»**«lJ«-r*v7 hU^X 

[0 0 5 7] H5«. B«)IiI8S-«:S!ffia«^SIi©fil 

©fifi&Tj^t L-T. H*©#*fc*fLTB*©»4l,fc 
BBBS&E3IU ^n^iimSffi©«-*(CjS|Mh7> 
$>X* (TFT ; Thin FilmTransis tor) fc£©X-fy 

*7*?*7*vHJir;*JUtt>&5C (BIT, 

[0 0 5 8] H5C*UT. *0VlCflMb797<f 7*T h 

(ThU^Xtt) £EB3ttTtt&HSV3 1 1. OSS? 

®3 1 ©0yA«±ffl!i(cE«$n, &mt^©*{Mre® 
tfjftjrcfcTfrs** (h) e»»3 2 

&-es#-r*£a (v) h&*3 3 

£3 2£J:tf£ft«ftS3 3MUtV3 1 m*. 
tfTFT*JBV>TWI-©»« (SS/^JW 3 4±IC- 

[0 0 5 9] H*SB3 1tt, X-f y^>yj|?F£LT« 
AtfTFT (m*h7>VZf) 3fif»»**ftfcTFT* 
«£, #7-7>f JI^*#fa«aWjW*«anfc#fflS 

ffHSn*. COBMt3 1tfiWT. frWttCEBS 
nfc«*B4 Ott, X<7f>^fT*5TFT4 1 
t. i©T FT4 1CHK >«SlCB£MWnR3 
nft«at*4 2t. TFT4 1CHK>t|l:-* 
0««#*K3tlfcllllMr-Wt5'*4 3 i*»6«)*Sn 
ft**. 

[0060] zommmmzs^x, &b5&4o©tf 

T4 1I1 *©y- hmffi*»ft*73l6J <fr*rtl> ©H* 
»Y (BIT. SatBJRftYt^-r) lc*f*bfcytf»© 
y-F7-f>44-l, 4 4-2, , 4 4-y-l, 4 4-y 

<Hj5ri*i) ©H£&X (BIT. *¥iliJfc»X£ffc 

It) CJ**lfex«»OOT5'f>4 5-l 1 4 5-2, - 

-, 4 5-x-i, 4s-i©#*'ic*n**iaw*nTn 
»Si-fe;u4 2©«^mffi*5ckt/ffisi+v/'?-> 

^4 3©ffi7j©«ffi«. nt^tVcomm^*! 
53 ; E>7'f>46 lC»|(l!SnTV^. 
[0 0 6 1] *¥Bfi(l*3 2tt. *TO**XIC»*U 
£&»©->7hU5>X*a>Sfc*HX**7-3 2 1 t, 

3 2 2-l~3 2 2-xt*Wr-5*JfSt*oTV»4. HX 
+tt 3 2 l tti/7 h l/i?X^l:J:t»Ti«Sn. 
X^-hA)l/XHs t S*¥^D7fHc klC^bT 

mizftmr -a c t ic«k o x# e ti*#a©e3bt^x * 

*¥j6a/VUXiLT«CHl*r*. 3©H^*^7-3 
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[0 0 6 2] 2 1 Ictt. *M&*t£{K*£tl 

xh s t*», «a/**;p3 4±{zimttiftu^)v^ik 
083 5 fc«koT&,i©ei(iK£>gfti5«JEigte©/i;i, 
XK^&SnTATjStlS. *¥?D-.y;7Hc kiC^ 

»M©**H;**+*3 2 ICAASft. 5feSfcLfc->7 10 

[0 0 6 3] *¥X-f 7^3 2 2-l~3 2 2-x«^J^.ii 
MOS h^^X^efcO. HX+tt3 2 1A^IH 

ft*CiT. !*«ff*t&iIi?itB&3 l®fflt7-f>4 5-l 

[0 0 6 4] S0tfc»j& 3 3 te, SM5(&»Yl;:*t£L 
£a»Ov7 hU^X^£&SVX*v:f-3 3 1 ICi 
oT«fi£SnT^S. VX**i-3 3 lBMa->7h 20 

u-yx^ici^xsifie^n. SDtx^-h/wxvs t 

£g*7 n <y ? V c k icBM LTUKfcirtS £ t(C«fc 

[0065] &*5, *»b«th:. 9tm\,if&vmi&\z 

%%V<.)Vi/7 hmmtt%'>7 hl/yX^S, HX*t 
•J-3 2 1 £«^T£v7 hl^X*£LTffl^.5<i:Lfc 
*«. V7.**^3 3 1 £#j£T£v"7 hU-v'X^tLT 
fflV^itfeBr^T**. 30 
[0 0 6 6] CtDi^lC. B»@»-*S*ftS^B 

r- l^X * £18 9, SKS^hUS^tt 

D*X£#$&!Hl&T*37i#, ^Kv7hb-vX^O 40 
BBBiLTtt. h?>5?**i:#lCTF 

[0 0 6 7] *Wc«*RftllK-#S«ffi&jK8fi 

tt. tfx^-^^^^xv'^^X^^^^^i:©*^^ 

A (Personal Digital Assistants)ft£(2$$4fc£3$B 
©S^SBtUTffl^TffffifcfcOTfcS. 
[0 0 6 8] 06 tt. #5i^K&S#*7->X'rA. W 

M$vTRmmz-#mzmwLLizijM.-3-y£mtsti so 
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*> tr^A ^ 7<D«^J*tHB&65lC*-r7"D >;/ 0 0T£ 
*. 0 6(w*5ViT. I»fn-f7, eM*«CCD(Cliarg 
e Coupled Device)iiB^5 1 T«?#tf)j§BatfTfc 

[0 0 6 9] JWM&Ctt. 7^-n^fI^ai5]K5 2 7? 
tt. CCD««*f 5 l^e.W7jStl«.ft««#IC*tL 
T. !MttllBB?S 1 oa7ja5Tfg£-f * 1 / f y-rx* 

*^*i»*-r*fc»ocDs (*a§5-StJ->7*'j>^) 

[0 0 7 0] u©7tD^WSfi^lt KB/f?£a&5 
4ICft*&$n*. JB»/|?£855 4tt, A775n*7^- 
□ yi*^^*^^-^ £*<Z>KSJI# 5 5 (CffiB 

&6fttt*5 5 lCGS£nT^-5G&ft$B£Pi£-f*. 
[0 0 7 1] *7JA3-^tt, »B+©«^# (BBS 

B) ^flS^-rs^os^gfitbT. sen^^se 

^^^^5 6*>J;^afcfa-7r'f >^5 7iL 
a-7r-f>y5 7ICti. F!M7tIC5 8T3*>« 

[0 0 7 2] £©J:3K, *»9!l:«5*^5'>XfA 
Tftt, 6*3«ti;«Sei-7r-f >^5 7 

tUT, £»U&SS«»ffifcB*B»0B8-#BBIia 
«BBtJ8V>TV>*CiCJ:0, Sfe«S*^SB(i« 
BBfl:* J: Wfiffll»B*fls«»RlBT**fc». *7J * 9 

-5. 

[0 0 7 3] ft*, ^jtfflfllTte, 5 6*«fc 

«atfa-77-f>^5 7o^i;, tmLtz&mm 
mz%zwmmi6-mt&&&iKmt&mKzt.\,iz 

W-ftl^-*©«fl^«B*B^fctr^*^7^»x 
;i/X 3\>l<# * 5 ft <t* cd * ;* 5 -> x r- A £2* b T t» m 

mzmm*!&-c$>z>, 

[0 0 7 4] 0 7«, *^w{c«*j«*ss*«b. ma 

»*«#«B««. SBE#6 1 ©a&ffifflijic, 

SKI6 2. *^»6 3. BfM56 4*$«fctfV-r*a56 5d« 
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[0 0 7 5] C©i5l:. &*«BflK>PDA&:£(Z>X 
H*®ttft£*8»£3^8B 5 3 1 1 Tffl C <>: K J: 

[0 0 7 6] 

SOT, @»««o«/h{fc*3«t^iS^**^{tdt0n 
5. 

[02] *&mmmz%zu'vn'7 bmmtf2->y h 
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j[03] *H»Jg|gt^iU-^;U->7 h«ffi#^->7 H 

|[04] n©B©*E>£S£££T*fc#©ft#WftE»& 
^fiW*J£*-fllg&0-ea&S. 

j[05] B»IiIgS-»:ffl*a«*S(I©«I^J*^t-* 
«MifiE0T&£. 
[06] *5gWlC«**/7vXxAO«lfiE0ll**l&W 

[07] *5ewicff^.«i#jfii*««o«fie©*is*^T 
4«0t**. 

j[08] t£*mic«*U^Jk>7h«Httt->:7bU$? 
tft#OI&91] 

i0n-l-10n+l -leiUS, 1 1 n - 1 - 1 1 n 
-fil-ORy-h, 12n-l-12n+l-KJk> 
1 3 n- 1-1 3 n+ 1-ANDy-K 14n 
-4 1 — 1 4 n+ l-A'7 7 7 
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